Sediment transport is important for ecology and water quality in receiving waters. Physically based channel erosion methods were implemented in the Soil and Water Assessment Tool version 2009 (SWAT2009) to improve sediment concentration (SS) results. In the study, the default simplified Bagnold sediment routing method (EQN-0) and the physically based simplified Bagnold sediment routing method (EQN-1) were compared with Pareto fronts from multiobjective calibration. Two SWAT models using EQN-0 and EQN-1 were set up for a small agricultural Danish catchment and calibrated with multiobjective calibration on daily and weekly flow-weighted SS (WF SS). Results showed that the Pareto front of EQN-1 was slightly closer to the optimal point than EQN-0 in the objective space. Trade-off between WF SS and daily flow in EQN-1 was smaller than in EQN-0. The EQN-0 method generated more surface erosion to improve WF SS. The EQN-1 method generated more base flow to improve WF SS. The EQN-1 method was less dependent on surface erosion and simulated peak and low values of WF SS better than EQN-0. Therefore, EQN-1 is more suitable than EQN-0 in modeling SS in small lowland catchments.
. As a result, numerous river basin management plans are being developed and implemented (Van Ast and Boot, 2003; Hering et al., 2010) . River-basin models have been used extensively in the development of river basin management plans (Abbott et al., 1986; Arnold et al., 1998) . Sediment transport is important for water quality and ecology modeling in river basins (Walling, 1983) . Nutrient-enriched sediment transported to lakes and estuaries causes eutrophication and other environmental problems all over the world (EEA, 1999; Boesch et al., 2001; Conley et al., 2009 ). Moreover, fine sediment deriving from catchments and channel erosions changes the habitats (e.g., blocks the pores of fish spawning grounds), thereby changing the species composition (Madsen, 1995) . Recent studies have identified river bank erosion as an important source of diffuse phosphorus (P) in lowland river systems; however, river bank erosion is not included in many river basin models (Laubel et al., 2003; Kronvang et al., 2012) .
The Soil and Water Assessment Tool (SWAT) (Arnold et al., 1998) is a widely applied, physically based, semidistributed catchment model that simulates the dynamics of runoff, sediment, nutrients, and pesticides (Gassman et al., 2007) . Physically based channel sediment routing methods have been recently implemented in SWAT version 2009 (SWAT2009) (Neitsch et al., 2011) . The new methods calculate erosion based on excess sheer stress. In addition, the new methods divide channel erosion into river bank erosion and river bed erosion. The physically based approach with separate perimeter erosion is more appropriate for modeling lowland areas, where bank erosion contributes more than surface erosion to sediment and nutrient loads in the catchment (Russell et al., 2001; Strömqvist et al., 2008; Kronvang et al., 2009) . Also, the new methods keep track of particle size distribution of the sediment from surface erosion and calculate erosion and deposition for each particle in the sediment.
